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Earth is replete with tectonic stresses that wax and wane, but other solar system solid bodies
are also active as indicated by the recent report of a marsquake 1. Wouldn’t it be great, if we
could detect stresses on the moon and on Mars remotely from orbit or from Earth?

All rocks in solar system solid bodies contain peroxy defects in the matrix of their minerals:
pairs of oxygen anions that have converted from the 2— valence state to the 1- valence state,
typically 03Si-0:0-SiO3, where the two dots represent the two defect electrons or holes 23,
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Figure 1aillustrates that, when h* arrive at the surface, they recombine, returning to the peroxy
state and releasing ~2.1 eV. In the process, the new peroxy bonds are vibrationally excited,
emitting IR photons corresponding to the downward transitions within the vibrational manifold.

Inhoreaemission - IR Emission Bands due to the
in the 7-14 pum range L™ Radiative De-Excitation of
'é 0.30 newly formed Peroxy
2 AeV 00:. L - Bonds at the Rock
—> 05Si/ " \SiO3 g
e 3 AL L | e 0emt ygspenre Surface
g 0.20 |
Sosst| | LI ™Sl oton o]
13121110 9 8 7 6 54 3 2 1 0n
0.10 Transitions (n+1) ton
600 7010 B&I)O SOID 10100 1;00 12'00 cm?
Wavenumbers
Figure 1a: Stress activation of h* charge Figure 1b: Variance of the IR radiation emitted during
carriers deep below that recombine and emit stressing a block of gabbro at its far end. Sharp lines
characteristic IR photons from the surface. due to the vibrational de-excitation of peroxy bonds.

Figure 1a indicates how to remotely detect stresses building up deep below the surface of a
planetary body. The red area marks a volume, where peroxy defects become stress-activated,
releasing highly mobile h* charge carriers that spread through the rock column. At the surface,
the h* accumulate at topographic highs and recombine, forming peroxy bonds again. About
~2.1 eV are released, leading to vibrationally highly excited oxygen pairs. Figure 2b shows that,
during de-excitation, IR photons can be recognized corresponding to the downward transitions
in the O—0 vibrational manifold. At the same time, due to secondary and tertiary excitations,
the long wavelength background increases in a way corresponding to pink noise.
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